Pharmacologic response of cesium-induced ventricular tachyarrhythmias in anesthetized dogs.
Cesium chloride administration causes ventricular tachyarrhythmias in dogs, with many of the features of the clinical long QT syndrome. We developed a model of cesium-induced arrhythmias, using loading and maintenance doses of cesium to produce continuous cesium effects. The purpose of the present experiments was to study the response of arrhythmias in this model to a variety of pharmacologic interventions. Cesium chloride caused ventricular tachyarrhythmias that either degenerated to ventricular fibrillation (VF) or remained stable for greater than 30 min. Cesium-induced arrhythmias were suppressed by the calcium antagonist diltiazem, magnesium chloride, beta blockade (with atenolol), or vagal nerve stimulation--all interventions that can suppress calcium entry. beta-Adrenergic stimulation with isoproterenol initiated ventricular arrhythmias in the presence of subarrhythmic doses of cesium. Sodium channel blockers (lidocaine and high concentrations of quinidine) also suppressed cesium-induced arrhythmias. Intravenous (i.v.) bolus doses of isotonic saline solution at times corresponding to the other interventions studied did not alter the severity of cesium-induced arrhythmia. We conclude that cesium-induced ventricular arrhythmias in this model are suppressed by agents that reduce transmembrane calcium currents as well as by high doses of sodium channel blockers. These findings may have relevance to the mechanisms of, and the therapeutic approach to, the clinical long QT syndrome.